INTRODUCTION
www.kan.or.kr Kang,Hyun-Sook·Son,Haeng-Mi·Lim,Nan-Young,etal. creasing number of CRCs, there is no established guideline for the educational background or performing roles of CRCs. This indicates the lack of systematic efforts to develop infrastructure, such as defining and clarifying responsibilities of CRCs (Kang, Kim, Jeong, Choung, & Shin, 2004) . In foreign countries, CRCs play important roles such as taking care of subjects in clinical trials, enhancing their cooperation for research, maintaining the quality of research, and strengthening the connection between research and clinical practice (Poston & Buescher, 2010; Rico-Villademoros et al., 2004; Spilsbury et al., 2008) . In fact, CRCs perform many different roles as educators, speakers, direct nursing practitioners, and clinical trial operators (Dawson, & Benson, 1997) . Among them, patient care and research-related administrative works have been reported to blur the boundary of their research roles and increase their workload. For example, a study reported that CRCs perceived Good Clinical Practice (GCP) and ethics as important tasks but considered tasks like research fund management and data management as not so important (Hill & MacArthur, 2006) . Like this, the boundary of CRCs' jobs and their responsibilities is somewhat ambiguous depending on the type and characteristic of research; for this, clearly defining job description of CRC is needed (Pelke & Easa, 1997; Rico-Villademoros et al.) .
On the other hand, many of CRCs in Korea are sent out to the field without adequate and systematic training that has been an obstacle to the development of new drug as well as to active participation in multinational clinical trials (Park, 2010) . Thus, in order to ensure the reliability of clinical trials and to protect subjects, it is very important to improve abilities of clinical research staffs through systematic education programs and certification systems for clinical research specialists. Accurate and specific information on definition and roles of CRCs is essential in the development of human resource programs, and job analysis should be conducted first to collect such information.
Therefore, in order to enhance people's understanding of research related jobs and reducing ambiguity of job boundaries, job analysis of CRC becomes very critical. Through job analysis of CRCs, establishment of systematic guideline that clarifies work scope and direct how to solve problems faced by CRCs are possible. However, just handful studies have been made on CRCs and studies on research nurses also lacks.
The only previous study on job analysis is the analysis of research nurses in oncologic clinical trials (Hwang, 2008) , and there are no studies on job analysis for CRCs. For those reasons, this study is to analyze CRCs' jobs to be used as ground materials for developing curriculums and certification systems and furthermore to contribute to efficient and convenient guidance that prevents confusion or conflicts in CRCs' roles. To analyze the CRC's role or job, we used "Developing a curriculum (DACUM) ." DACUM has been used to analyze tasks conducted by specific jobs in order to develop competency-based curriculums. The DACUM methods are effective due to group interaction, group synergy, and group consensus via brain storming process; future orientation; cost-effectiveness because the DACUM workshop is completed in two days (Norton, 1997 (Norton, , 2008 . Because of those strengths, DACUM method has been used in nursing and health care professions when a new job was developed and/or a new educational program is needed (Byun, Kim, Kim, Ha, & Jeon, 2003; Cooper, Aherne, & Pereira, 2010; DeOnna, 2002; Kim, Park, & Lim, 2008; Oh et al., 2006; Sherrill & Keels-Williams, 2005; Shin et al., 2012; Stevenson, Hornsby, Phillippe, Kelley, & McDonough, 2011) . DACUM Process starts from conducting DACUM workshop to produce DACUM chart by identifying duties and tasks.
Task verification by rating importance, difficulty, and frequency is followed.
Objectives
The objectives of this study are to identify CRCs' duties and tasks by analyzing CRCs' jobs and to provide materials for educating and assessing CRCs.
The specific goals of this study are as follows: 1) Define CRCs' jobs.
2) Develop a CRC task sheet ("developing a curriculum (DACUM)" Chart).
3) Identify CRCs' important duties and tasks based on determinant coefficient.
METHODS

Research design
This is a descriptive study for CRC job analysis that adopted a multidimensional research design using workshops and questionnaire surveys of experts for defining CRCs' jobs using the job analysis technique of DACUM classifying their duties and tasks, and confirming the validity (Kim, 2006) . This study was approved by the institutional Review Board at the College of Nursing, Seoul National University (No. 2010-66) .
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DACUM
DACUM is a systematic method for developing practical competency-oriented education programs (DeOnna, 2002; Norton, 2008) , analyzes jobs on the assumption that those with rich field experiences can explain their job most accurately, that a job can be defined most effectively by those highly experienced in the job, and knowledge, behavior, and that skills are required in addition to tools or instruments in order for a task to be carried out adequately (Norton, 1997) . DACUM is a process of developing curriculums by analyzing requirements through need assessment of a given job area. There are many other methods used for job analysis like the Vocational-Technical Education Consortium of States (V-TECS) (Oliver & Hill, 1974) and the Functional Job Analysis (FJA). FJA is a costly and time-intensive methodology performed using interviews and observations (Levine, Ash, Hall, & Sistrunk, 1983) . V-TECS is not intensive as FJA, but very similar to DACUM in terms of producing task-based output and processes, but not used commonly these days. DACUM requires less time and cost while it is easily understandable to participants (DeOnna, 2002; Norton, 1997 Norton, , 2008 Sherrill & Keels-Williams, 2005) . Therefore, the DACUM technique was chosen for CRC job analysis in this study. Unlike the job analysis by expert opinion or filed survey only, DACUM process use both group interaction and consensus by committee and agreement via survey. That is the reason the results induced by DACUM process are more reliable and valid.
Research procedures and data collection
1)CRCjobanalysisusingDACUManalyzemethod
(1) Selection of DACUM committee members
We asked 14 government-accredited clinical trial centers to recommend their most experienced CRCs who were good at communication and self-expression which are required characteristics for DACUM committee. To select committee members, gender, geographic representation, and years of experience are also considered. We considered geographic representation. At the time of selection, there was no male CRC. Therefore all of the committee members were female. The location where the CRCs were affiliated was Seoul, Gyeonggi, Chungcheong, and Kyungsang areas. The most experienced CRC was selected on the assumption that "the skilled workers are best able to describe the competencies needed to perform their work (Norton, 1997) ." Finally eight CRCs coming from 8 out of 14 centers participated as DACUM committee. ing with duties, and determining the ranking the duties and tasks. The role of coordinators were assisting facilitators by recording duties and tasks or making the DACUM chart. In this process, we complied following principles. First, the participants should be treated equally despite position and age in order to feel free to participate. Second, the workshop was held in a comfort atmosphere. Third, the DACUM committee members should not use references. Fourth, the duties and tasks should be recorded and organized only after the members agreed through discussions. Through the DACUM job analysis workshop, 12 duties and 74 tasks were obtained. 3)PreparingCRCtasksheet(DACUMchart)
2)ValidatingtheresultsofDACUMjobanalysis
We prepared a self-reporting questionnaire to check the importance, difficulty and frequency of the 12 duties and 78 tasks obtained through the 2 nd validation on a 3-point scale (A-3 point, B-2 point, and C-1 point).
(2) Subjects and data collection
The target population was all CRCs in Korea, and 300 of them were selected through convenient sampling in consideration of representativeness. Calculated sample size was 239 based on the population size of 2,000; the confidence level was 95%; and the margin of error was 5% (Bartlett, Kotrlik, & Higgins, 2001 ). To consider missing rate, the final sample size was decided to be 300. The questionnaire was sent to the subjects by mail. Of the subject CRCs, 98.6% were female, 45.7% were in their 20s, and 57.0% were college graduates. In addition, 55% of the CRCs were working at clinical trial centers, 25.4% at clinical departments, and 16.7% at research centers. As for their experience as a CRCs, 62.9% of them had 1-5 year experience. As to employment status, 11.7%
were permanent staff and 88.3% were contract-based staff. shows CRCs' job definition, duties and tasks was prepared. The DACUM chart presented tasks for each duty, and for each task, the mean values of importance, difficulty and frequency were marked as A (high), B (average) or C (low). Lastly, in order to identify important tasks, we obtained the determinant coefficient by multiplying the means of importance and difficulty. A possible range of determinant coefficient is 1 to 9. The higher the number, the more important and difficult the task is.
RESULTS
CRCs' job definition, duties and tasks
The job definition of a CRC derived from DACUM job analysis was 
Preparing CRCs' task sheet (DACUM chart)
CRCs' task sheet (DACUM chart) is a table showing Among the tasks, 13 were A's in importance, difficulty, and frequency. 
Important duties and tasks of CRCs according to determinant coefficient
Among the duties, the determinant coefficient was the highest in ' Administrative work for research review/supervision organization,' which was followed by 'Participnats management,' 'Data management,' and 'Self-improvement.' In addition, the determinant coefficient was the lowest in 'Management of research facilities and materials,' which was followed by 'Document management,' and 'Management of researchrelated specimens and tests' ( Table 1 ). As to difference between the highest and lowest determinant coefficients of tasks within each duty, the difference was largest in 'participant management' and smallest in 'research budget management' ( Table 1) .
Most of the 10 tasks highest in terms of determinant coefficient were related to duties 'Participant management' and ' Administrative work for study review/supervision organization.' The task with the highest determinant coefficient was 'Confirming the Participant's eligibility for the research' in duty 'Participant management,' which was followed by 'Explaining the informed consent: clinical study process only' in duty 'Participant management' (Table 2) .
On the contrary, the 10 tasks lowest in terms of determinant coeffi- (Table 3) .
DISCUSSION
In general, a CRC is defined as one who supports and operates clinical trials and works with responsibilities for the coordination and performance of clinical research/trials according to the principles of GCP under the supervision of senior researchers (Spilsbury et al., 2008 Reserving the specific test (4.96) Performing the test using the clinical study-specified equipment (EKG ect.) (5.14) Performing the test using the clinical study-specified instruments (rating etc.) (5. 
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JobanalysisofClinicalResearchCoordinatros results of previous studies are different from the job classification criteria and structure suggested in this study. The reasons for the difference may be found in several factors including the purpose of job analysis, analysis method, and the researcher's idea. While previous studies surveyed research nurses using questionnaires prepared by the researchers based on literature on CRC jobs (Hwang, 2008; Kang, Kim, Jeong, & Baik, 2004 ) , this study developed the questionnaire from experienced field CRCs with representativeness using the DACUM job analysis method on the assumption that those with rich practical experiences would be most familiar with their job. Accordingly, the results of this study are believed to suggest more comprehensive and specific CRC roles than the previous studies mentioned above. The consequent duties and tasks were validated twice as an effort to suggest the most valid CRC jobs in Korea.
In the results of this study, the duty with the highest determinant coefficient was 'administrative work for research review/supervision organization,' and the task with the highest determinant coefficient was www.kan.or.kr Kang,Hyun-Sook·Son,Haeng-Mi·Lim,Nan-Young,etal. among 6 areas, supporting our results.
As presented above, the determinant coefficient of a duty did not match exactly with the determinant coefficients of tasks under the duty but was correlated to the sum of the determinant coefficients of tasks.
Therefore, it is meaningful to examine tasks for which importance, difficulty and frequency were rated grade A, B or C. Among the tasks, 13
were A in importance, difficulty and frequency, 8 were B, and 13 were C. In case of research nurses in foreign countries, the importance of GCP and ethics was highest, which was followed by connection to and support from other research nurses, informed consent, research method, and practical skills, and on the contrary, the importance of research and development was lowest, which was followed by research fund management, data management, patient advocating, side effects, data protection, etc. (Hill & MacArthur, 2006) . In contrast, jobs considered important by Korean research nurses were filling CRFs (87.0%), contacting researchers/sponsors (84.4%), screening participants (81.8%), preparing researchrelated supplies (79.2%), and observing and reporting adverse events (79.2%) in order of importance (Kang, Kim, Jeong, & Baik, 2004) . In our study, the most important and difficult tasks were confirming the participnat's eligibility and explaining the informed consent, and this result was consistent with the report of Kang, Kim, Jeong, and Baik (2004) The significance of this job analysis study is to identify duties of CRC and prepare the evidence to develop a standardized curriculum. In addition, the importance, difficulty, and frequency identified through this study can be utilized to separate the contents for the advanced course.
For example, the contents for the basic course can include the tasks with low degree of difficulty and high degree of frequency such as scheduling as date of hospital visits, educating for the targeted research disease, collecting the source data, organizing an investigator's file, collecting specimen, etc. The tasks with high degree of difficulty and low degree of frequency such as budgeting for clinical study, developing SOPs, reviewing and revising the SOPs, and organizing data for the clinical study report should be included in the advanced course. These phased education programs can help CRCs prepare their duties and assign duties to CRCs according to their preparation. This can be also decrease new CRCs' frustration and increase experienced CRCs' self-esteem. To get recognition of CRC's role and ladder system externally as well as internally, national certification system, especially graded certification system, is necessary. The job analysis from our study can be evidential basis to help to develop evaluation standards.
In this study, we found very trivial tasks that CRCs perform which can reduce CRC's self-esteem. As CRCs perceived management of research-related specimens and tests to be a miscellaneous job, it can be adjust by delegating the job such as using assistants for those works and assigning CRCs only for duties purely related to research. That is, we need to clarify the boundary of CRCs' roles and ease their burden through finding methods to transfer tasks rated C in all of importance, difficulty and frequency to other personnel or departments.
To prevent CRCs from feeling conflicted and burdened in carrying out their roles, we need to develop and operate systematic education programs and establish systematic CRC employment conditions through the introduction of a certification system. To do this, the government, universities and industries should make joint efforts to reflect and apply the contents of KGCP in the field. Furthermore, future research needs to derive CRC roles through agreement between CRCs and clinical research associates and senior researchers whose jobs are closely connected to CRCs' roles.
CONCLUSION
In this study, the roles of CRCs were defined using the DCUM job analysis method. After CRCs' job was defined and their duties and tasks were derived through DACUM job analysis, the duties and tasks were validated twice and finally, 12 duties and 78 tasks were obtained. For CRCs, the most important, difficult and frequent duties were participant management and research review/supervision organization administrative work, and the least important, difficult and frequent one was the management of research facilities and materials.
This study suggests that it be required the phased education programs considering frequency, difficulty, and importance. In addition, graded certification system through national examination may be needed. The results of this study also suggest that CRCs are experiencing strains from various duties and tasks. Thus, it is necessary to adjust their roles, focusing on those that CRCs consider most important. In addition, research assistants may be utilized or inessential jobs should be transferred to other departments so that CRCs are able to concentrate on essential jobs for clinical research. Based on the results of this study, furthermore, we need to inform researchers and sponsors on CRCs' roles so that they share the same understanding of CRCs' roles.
